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What you (probably) don't
know about SOFIA




& Setting the Stage 7

* SOFIA is not a space mission

— Hardware repairs & updates are in principal possible
on a relatively short time scale

— New instruments can be added to address current
relevant science questions

everal |mprovements to SOFIA operations sinc
ion start 2014 have incre




@’ SOFIA Operational Capacity Ramping Up! 4#7
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@’ SOFIA’'s Longevity? 4#;;

* SOFIA's prime mission is defined as five years from the

end of the fiscal year during which SOFIA entered
Phase E (i.e. 2014)

— The prime mission phase ends September 30, 2019

* Long term plans for sustainment of the observatory
shall preserve the capability for 20 years of operations

— i.e. through May 2034
inuation of mission depends on outco




@ Cycle 5: SOFIA is operating at 100%-

e 21 out of 21 planned SOFIA flights completed in Cycle 5

— One contingency flight exercised after faulty smoke
detector caused flight cancellation

 High number of contingency flights included in Cycle 5
plan: 20

sed if science flight has to be cancelled
ed in calendar




@/ Cycle 6: Further Optimizations Considered#

 Multiple deployments to New Zealand with single
instrument during period April - September

— New Zealand offers greater flexibility for flight plans
(fewer restricted zones; mostly over water)

— New Zealand winter offers low water vapor (< 10 um)

— New Zealand offers access to Galactic Center and
Magellanic Clouds

ight cadence: continuous 7 fli



@’ SOFTA is important for FIR Science  Z%

SOFIA spans the Wavelength Gap between JWST and ALMA
Frequency [THz]
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JWST will offer unprecedented
resolution and sensitivity from

long-wavelength (orange-red)

visible light to the mid-infrared
(0.6 to 28 um).

ALMA offers ~0.01 arcsecond
resolution in its highest
bands. Band 1




€& Where is SOFIA's "Sweet Spot”? 4

* SOFIA is the only observatory in 28 um — 320 um range

e With its warm optics (~220K) SOFIA sensitivity is limited
— 220K black body emissivity peaks at ~18um

— Optics, support structure, atmosphere contribute to
background
* Chop between target & empty sky

e Subtract two large numbers for signal

er statistics limit theoretical sensitivit




How do SOFIA's Instruments ‘#7
@ Measure up to the Sweet Spot? LR

 GREAT (German REceiver for Astronomy at Terahertz
Frequencies)

— Pl class instrument (Rolf Glisten)
— High resolution spectra (up to R=108)

— Several frequency windows in the 1.5 - 5 THz range
(60pum — 200pm)

ion limited (14” at 158 um)




How do SOFIA's Instruments ‘#’
@/ Measure up to the Sweet Spot? LR

* EXES (Echelon-Cross- Echelle Spectrograph)
— Pl class instrument (Matt Richter)
— Operates in the 4.5 - 28.3 um wavelength region

— High (R = 50,000 — 100,000), medium (R = 5000 — 20,000) and
low (R = 1000 — 3000) spectral resolution

— Not diffraction limited; reduced throughput to spectrome
ause of small slit width wrt beam

tion-limited, 5 - 2




How do SOFIA's Instruments ‘#7
@ Measure up to the Sweet Spot? LR

 FORCAST (Faint Object infraRed CAmera for the
SOFIA Telescope)

— Dual-channel mid-infrared camera with 256x256 pixel
detectors

— Low resolution spectra R=200 through grisms

velength range: 5um — 40um



How do SOFIA's Instruments ‘#7
@ Measure up to the Sweet Spot? LR

* FIFI-LS (Far Infrared Field-Imaging Line Spectrometer)

— Dual integral field (5x5) spectrometers

e short wavelength spectrometer (blue channel) operates at
wavelengths between 50 um and 125 pm

* long wavelength spectrometer (red channel) covers the
range from 105 pm up to 200 um

Each channel has R~1000 — 2000
imited (12” for red channel; 6”




How do SOFIA's Instruments ‘#7
@ Measure up to the Sweet Spot? LR

 FLITECAM (First Light Infrared TEst CAMera)

— 1.0-5.5 pm photometer & medium resolution
spectrometer

— Set of filters for imaging
* One filter wheel for J, H, K, Land M

e Second filter wheel holds a selection of narrow-ban
imaging filters including Pa-a, Pa-a continuu




How do SOFIA's Instruments ‘#7
@ Measure up to the Sweet Spot? LR

 HIPO (High Speed Imaging Photometer for
Occultations)

— Filter set includes the Johnson (UBVRI) and Sloan
(u’g’r’I’z’) filters as well as a filter for methane at 890nm

— Although not offered in Cycle 5 Call for Proposals, HIPO
ill be used in the FLIPO configuration for the Tri
vent in October 2017




How do SOFIA's Instruments #
@ Measure up to the Sweet Spot? LR

* FPI+ (Focal Plane Imager-plus)

— Standard tracking camera for the SOFIA telescope with
1024x1024 pixel science grade CCD sensor

— |t is a fast frame-rate imaging photometer in the
360-1100 nm wavelength range

ays available simultaneously with other in



How do SOFIA's Instruments #
@ Measure up to the Sweet Spot? LR

e HAWC+ (High-resolution Airborne Wideband
Camera-plus)

— Diffraction-limited imaging of polarized and
unpolarized light in five broad bands 40 um — 300 um

ill be offered in Cycle 6 CfP with caveats
e: Unique capabiliti




How do SOFIA's Instruments #
@ Measure up to the Sweet Spot? LR

 HIRMES (High Resolution Mid-InfrarEd
Spectrometer)

— Wavelength range: 25pm —122um
— Diffraction limited (or nearly so) over entire range

— Variety of observing modes
ctroscopy R=600 (low) 19,000 (mid) 100




How do SOFIA's Instruments ‘#7
@ Measure up to the Sweet Spot? LR

 NextGen (or Gen4)
— Wavelength range and all other capabilities: tbd

— Mass, power, data rate: see “Investigators Handbook”

— Size/shape: has to get through the door and make t
at the spiral staircase




A Orion observed with FIFI-LS and HAWC+ ‘#7
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HAWC+ (Bands A [53 um],
C[89 um], and E [214 pum])

@\ Future FIR Instrumentatig




e HAWC+ Science Highlight 2

Dust-induced polarization traces structure 8_'}?e(|:d])-

and strength of the interstellar magnetic
field, which plays an important role in star

formation.
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Ask not what SOFIA can do for you,
but what you can do for SOFIA ‘#;ZR

* |tis time for every SOFIA aficionado to exercise his/her
duty to vote.

* For the upcoming Senior Review of SOFIA, three metrics
will be important: published papers, proposals for
observing time, quality of proposals for the Gen4
instrument call

e |f continuing SOFIA beyond 2019 is important to you, we
are asking you to vote with your feet, namely by writing
SOFIA papers, proposing to Cycle 6, proposing a new
instrument or significant improvement to an existing one.

* Lots of papers need to be published asap, certainly before
December 2017: “Vote early and vote often”

@ Future FIR Instrumentation Yorke: SOFIA 23 March 2017 D*SI



Thank You







